Environmental factors influencing amphibian community assemblage in
dune wetlands on the Lake Michigan coast
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Abstract Study Site ' o

PURPOSE: Wetlands in dune landscapes provide important breeding habitat for
amphibians along the Lake Michigan Coast. Unfortunately, these unique habitats
and the corresponding amphibian metapopulations are understudied and
threatened. The aim of this study is to determine what variables influence Ve ,-" 2 o) +
amphibian species richness and community composition in dune wetlands. SN * e
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SUBJECTS: We measured a number of variables at 16 permanent and ephemeral : X H e A

wetlands along the coast of Lake Michigan in Grand Haven, Ml. METHODS AND e v

MATERIALS: Species richness, wetland area, terrestrial habitat type, depth, T .

hydroperiod, shade, and degree of isolation were measured from April to ke | | - . o
September of 2017. ANALYSES: Non-metric multidimensional scaling (NMDS), Michigan Fig 3. PCA of abiotic variables in relation to wetland sampling events.
Least cost modeling (LCM), Principle components analysis (PCA), and Correlation - G o Fig 2 Non-metrc multdimensional scaling of community essemblage n Eci%\t\éarrég?gseei?gﬁlgt?g :ar?]?c)ﬁ(:% E\Zit\;az:':?/(/]gﬁ:r)l(dpsla thore o2 je(féral
testing were used. RESULTS: Nine species of amphibian were found in these “ ‘ ‘5;, . 4 artrs, 0 = gre :Iagiens%rlrae:ts;t(igﬁln(il;r;(ae,nzt;gtiieraete ke baensidcicuous, Lzmi‘if:gtifeﬁfogf 3&2‘17;;‘52‘:32 e, 'g”e‘i'f;rtégg ;*r‘lztitr?gfeigsfe“’i‘;tgggth_
wetlands; Green Frogs and Spring Peepers were most abundant, while Fowler’s t’,’i oy Grand RV species assemblage: GLB1, GD1, PPL.

Toad was the rarest. LCM allowed us to determine the shortest navigable route e S N S :

between wetlands to determine wetland isolation, NMDS revealed that smaller — i - -ose | e

wetlands in open dunes had different species assemblages than larger wetlands o | | “ = . .

, ) : . Fig 1. A map of wetland study sites and habitat types at © P, © o e

in forested habitat. PCA showed the correlations between hydroperiod, area, Kitchel-Lindquist-Hartger Dunes Preserve, Grand Haven, MI. i .

and depth; and correlation testing confirmed the strong positive relationship s . :

between species richness, area, and hydroperiod, and negative relationship Resu ItS i i SREEE D '

oetween species richness and isolation. CONCLUSIONS: Species richness was NE ' 1T

nigher in larger wetlands, with longer hydroperiods. However, some small * Nine anuran species were found throughout the sampling period, and no ke : B

temporary wetlands situated in the open dunes harbored rare species not found salamanders were found. g e B l l l l

in other wetlands— highlighting the importance of protecting all of these » The most common species were Spring Peeper, Green frog, Gray Tree frog, and S e ’ O ey
habitats from land development, fragmentation and degradation. Wood frog. The rarest species found was the Fowler’s toad (species of special Fig 4. Significant positive correlation between species richness and wetland hydroperiod (months). Significant positive correlation

between species richness and average wetland area (m?).

concern in Michigan).
* |solation scores ranged from 243 — 928.

" 1 * Northern wetlands were, on average, much more connected to each other than southwestern X
TP .ObJECt'\.’es Sy wetlands, e , Conclusions
1. Assess amphibian species richness and environmental variables in a series of  NMDS output and post-hoc ANOSIM showed significant clustering based on . Cpacies LTI R R S S R
ephemeral and permanent dune wetlands with varying characteristics at habitat type (p = 0.029). P ; | : h'gh' i hy e i ]Yp .Y
Kitchel-Lindquist-Hartger Dunes Preserve and surrounding land in Grand * Forested habitats, in addition to well connected sites and permanent sites had similar species communlty assemblage did. This hig |g ts the importance o .protec.tmg.
AR assemblage. In contrast, open dune and great lake barrens habitats held different assemblages multiple types of wetlands due to the high degree of community variability
g .g $ . _ ! — typically lacking wood frog, and gray tree frog, but with a higher probability of finding between habitat types.
2. Assess functional isolation of each wetland using least cost modeling (LCM) and American toad, and leopard frogs. e : - e e -
. . : : * Species richness was negatively correlated with isolation, indicating that
terrestrial habitat type.  PCA showed strong correlations between hydroperiod, area and depth; wetlands I e e 11t T lower spoiiee L
3. Correlate environmental data with species richness, observe trends and come tended to get larger and deeper throughout the sampling period. 5 : . P . '
. T iy . . . . B ¢ * |solation analysis revealed that areas with more wetlands (small or large)
to conclusion. * Asignificant positive correlation existed between hydroperiod and species richness . o/ «
' B increased overall connectivity of the entire ecosystem and should be valued
(r=0.86, p <0.001), as well as area and species richness (r = 0.6, p = 0.014).

. o< : . % as habitat for conservation concern, and as refugia for amphibians migratin
* |solation was significantly negatively correlated with species richness (r = - 0.29, 5 P & &

M eth Od S 5 = 0.02) to breeding pools.
N . . . : * Species richness was significantly positively correlated with both
* Assessed amphibian species richness in 16 ephemeral and permanent dune wetlands (n=16) using * Although wetlands in forested habitat vs wetlands in dune/GL barrens habitats had hpd 5d and 'gd fifyi y F|) yd | hvd od tland
multiple samplin.g methods: call monitori.ng, sight surveying (perimeter riparian and transect through different community assemblages, Welch’s two sample t-test determined that ydroperio . all .are.a' AERETTER AT SET dRGRONSSIRIFEIE R ERIOT WELIANGS> a5
ety ¢ € SECISEE Rss SARPUE: there was no significant difference in species richness between the two (p = 0.618) B ConserNaigive iy
K 2 . o o . . i . ° a . .
Mea:?:ured area (m?) throughout the sampling period using Garmin GESmap 62sc handheld GPS receiver. e However, rare species such as Fowler’s toad (a species of SpECIa| Concem)
 Monitor depth (cm) and hydroperiod (months) using water level monitors. v f di hall h hvd T d e
 Determine terrestrial habitat type of wetlands during sampling. Table 1. Species found and frequency of occurrence during wetland gfg:rséﬁﬁgs"a;‘:;ﬁgggﬁlsg‘;‘fﬁ’fsré;?:;f;nzgff}%?ﬁIiirti‘g:ft;ﬁz‘;‘lr‘gfslggﬁie}f;“gtﬁs was only Touna in a shallow, short hydroperiod, isolated wetlana.
- Approximate percent shade from aerial photographs. ;ﬁgﬁfﬁzﬁtg@m“q‘“S“'Ha“gef Dunes Preserve from April- e e Highlighting the importance of all of these habitat types to overall
 Determine functional connectivity and isolation using least cost modeling within ArcGIS. Isolation scores averaged throughout the sampling period and rounded to the nearest whole number. amphibian biodiversity within the study site
are an average of the least cost route to the three closest wetlands from each site. Species _ . . # of wetlands present Wetland ~ Terrestrial Habitat ﬁffﬁgnfz) Tlbticn fggfftﬁ’f)ﬁ(’d Shado%. Specios
* Principal components analysis is used to explore patterns and observe correlations in abiotic data f’}‘;“ng Pecper (Pseudacris crucifer crucifer) 14 ODI  Open Dunc 910 895 9 0 5
. _ . een Frog (Rana clamitans melanota) 13 O  OpenDins 467 98 6 0 >
collected throughout the sampling period (April — September). Gray Tree Frog (Hyla versicolor) 11 OD3  OpenDune 143 648 3 0 3
. 3 i idi ' ' i ' ‘milari iccimilarity i ihi Wood Frog (Rana sylvatica) 10 OD4  Open Dune 197 581 6 0 3
Non metrlc multldlrp?n5|onal scallng allows us visualize degree of 5|m|Ia.r|ty or dissimilarity in amphibian American Toad (Bufo americanus americanus) g GOl GLBwmmopaDme 9 62 12 s 7 AC k n OWI e d ge m e nts
community composition between different wetlands and terrestrial habitat types. Chorus Frog (Pseudacris triseriata triseriata) 3 . £ . - = :
 Spearman’s rank-order correlation test assessed the relationship between wetland spatial area and Leopard Frog (Rana pipiens) 3 GLB3  GL Barrens 96 46 3 40 2 | would like to thank the Kitchel-Lindquist-Hartger Dunes Preserve Board and the City of Grand Haven for
: : : : : Bull Frog (Rana catesbeiana) 2 GLB4  GL Barrens 2896 556 12 5 7 . : . ’ ; .
species richness, as well as wetland hydroperiod and species richness. Fowlers Toad (Bufo fowleri) . GD!  GLBamens/Deciduous 266 243 8 70 4 supporting this research. | would also like to thank my graduate committee for input on research design,
*  Welch’s two sample t-test determined if there were significant differences in species richness between — T M T =B o A sampling methods, and overall support of this project, and to Alexandra Locher, PhD, Grand Valley State
forested sites and great lake barrens / open dune sites. s - . University, for assistance with least cost modeling and GIS analysis. A special thanks to Rachel Orzechowski for
oS peadious e s 2 o ) her hours of hard work both in the field and the lab. Additional thanks to Bethany Dennis, and Abby Fischer
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